One hundred and five Nera cockerels were randomly assigned to 5 isonitrogenous and isocaloric dietary treatments of 0%, 5% 10%, 15% and 20% Cocoa Bean Shell(CBS) 
INTRODUCTION
The increase in the cost of conventional feed ingredients has stimulated the search for non-conventional feedstuffs for use in the intensive animal production system. Cocoa Bean Shell (CBS) is one of such alternative feed sources with good nutritional potentials. It is a waste from cocoa processing industries with no constraints to its availability . Reports showed that CBS contained 14.5% crude protein and 18.3% crude fibre (Abiola and Tewe, 1991) .
The use of CBS in poultry feed was investigated in laying hens , broiler and Peckin ducks (Yeong et al, 1989) and has been discouraged even at low inclusion level of 5%. This is due to its theobromine content which is the inherent toxic and antinutrotional factor (Yoeng et al, 1989) . However, there is paucity of information in the use of cocoa bean shell in cockerels production. Cockerels have idiosyncratic advantage of hardiness and high survival rate over other classes of birds (Ogbona and Adebowale, 1993) which could make them tolerant to poor quality feedstuffs. This study was conducted to investigate the performance, blood indices and organ characteristics of cockerels fed CBS based diets during the starter and grower phases.
MATERIALS AND METHODS

Location and Site
Cocoa bean shell used for this experiment was collected from Stamack Industries Limited, Ondo, Nigeria and the experiment was carried out at the Animal Pavilion, University of Ilorin.
Experimental Procedure
One hundred and five, two weeks old cockerel chicks of comparable body weight were selected from One hundred and twenty naira black cockerels. The birds were randomly distributed into five isonitrogenous and isocaloric dietary treatments (NRC, 1994) with cocoa bean shell (CBS) included in the diets at 0. 5, 10, 15 and 20% respectively (Table 2 and 3) . The birds were placed in electrically heated metabolic cage using a completely randomized design. Each of the dietary treatment had 3 replicates with 7 birds per replicate. The feed and water were offered ad-libitum for 18 weeks feeding period. Feed intake, body weight gain and feed: gain ratio were recorded.
Haematological Studies
At the end of the feeding trial, 2 birds per replicate (6 birds per treatment) were selected and sacrificed by cutting through the jugular vein. Blood samples for haematological determination were collected in EDTA treated bottles and the haematological indices were determined according to Onifade and Tewe (1993) .
Defeathering and Evisceration
0
The carcasses were defeathered by immersing in hot water (80 C) for one minute and the feathers were plucked manually. The viscera organs were removed through a cut from the vent, subsequently to determine the eviscerated weight. The head and the two shanks were also removed. The dressing percentage was then recorded as follows:
Dressing percentage = Weight of empty carcass x 100
Weight at slaughter
The weight of abdominal fat as well as the gizzard were also taken.
Chemical Analysis
Proximate composition and theobromine content of CBS were determined according to AOAC (1990) and Odunsi et al (1999) . The metabolizable energy of CBS (2461 kcal/kg) was calculated as follows: 37% crude protein + 81.8% crude fat + 35% Nitrogen free extract (Pauzengia, 1985) and the nutrient values of other ingredients were obtained from feed nutrients table (Aduku, 1993) .
Statistical Analysis
Data obtained were subjected to statistical Analysis of Variance using SPSS version II and treatment means tested by Duncan multiple range test (Duncan,1985) .
RESULTS
The results of growth performance are presented in (Table 4 ). In the starter phase feed intake of birds fed CBS based diets was significantly (P<0.05) lower than that of the control. Birds fed 20% CBS based diet had the lowest feed intake. Body weight gain were comparable (P>0.05) for birds fed 0% 5% and 10% CBS based diets but significantly lower (P<0.05) for birds fed 15% and 20% dietary inclusion levels of CBS respectively. Theobromine intake increased significantly (P<0.05) with CBS inclusion in the diets. Feed gain ratio was not influenced (P>0.05) by CBS inclusion levels in diets.
In the grower phase, birds fed 5% 15% and 20% CBS based diets had comparable (P>0.05) feed intake which was significantly (P<0.05) higher than feed intake of birds fed 10% CBS diets. However, weight gain of birds fed 10% CBS based diet at the grower phase was significantly (P<0.05) higher than that of birds on other diets. Feed to gain ratio was significantly (P<0.05) lower for birds fed 10% CBS based diet than birds given the control and other dietary levels of CBS.
The data on carcass characteristics is shown in Table 5 . The abdominal fat of birds fed CBS based diet was significantly (P<0.05) lower than those on the control. Gizzard weight of birds increased (P<0.05) with increase in CBS inclusion. Birds fed 10% CBS based diet had significantly (P<0.05) higher dressing percentage compared with birds fed control and other CBS based diets. Birds fed with control had significantly (P<0.05) higher PCV value (Table 5 ) which decreased with increase in inclusion level of CBS in the diets. WBC value was significantly (P<0.05) higher for birds fed CBS based diets than birds given the controls diet.
DISCUSSION
The decrease in feed consumption at the starter and grower phases is in consonance with Odunsi and Longe (1995) who reported reduced feed intake when broilers were fed CBS based diet. However, cockerels generally have high survival rate (Ogbona and Adewale, 1993) and an advantageous tendency when maintained on low quality feed than broilers. The reduced feed intake observed for bird fed higher levels of CBS could have resulted from the inability of the birds to tolerate CBS due to its high theobromine content (Yeong et al, 1989) . Decreased body weight gain observed in birds fed higher levels of CBS might be as a result of poor nutrients absorption (Yeong et al, 1989) , unavailability of nutrients and impaired digestive and metabolic activities (Egbewande and Olorede, 2003) .
The low abdominal fat recorded for birds fed CBS based diet might have been caused by inherent theobromine in the diets. Hutagalung and Chang (1978) reported a reduction in back fat thickness when cocoa pod husks (CPH) containing theobromine was fed to pigs. Theobromine is a phosphodiesterase inhibitor via cyclic adenosine 3' 5'monophosphate (cAMP). The cAMP triggers the production of sensitive lipase and hydrolysis of fat. The function of phosphodiesterase is to reduce the hydrolysis of fat and causes the animal to loss weight (Guyton, 1969) and possibly abdominal fat. Theobromine through the action of cAMP brings about lipolysis (Joseph, 1954) . The enlarged gizzard of birds fed CBS based diets could be the results of functional adaptability of the GIT to the CBS based diet (Yeong et al, 1989) .
Indirect nutritional assessment revealed that haematologial indices depicted similarities with inclusion of CBS in the diets. They are still within the normal range reported for chicken (Bolu and Olatunde, 2003) . This implies that dietary treatment could be safe. The increase in WBC could be a reflection of the circumstances in the tissue for which sensibility varies from specie to specie as abnormal response to drugs and toxins (Merck, 1998) . The inherent theobromine in the CBS based diet could have triggered the increase. Similar observation was recorded in rabbits fed CBS based diets (Adeyina et al, 2005) . This trend of haematological indices among the experimental birds may be indicative of sub-clinical, clinical response or just a demonstration of immune competence (Onifade et al, 1999) . The latter is more likely because there was no mortality recorded among the birds.
It can be concluded that CBS is a potential, non-conventional feed stuff which could be used in the diet of cockerels at 10% inclusion which is the level with the lowest feed: gain ratio. 
